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Abstract
This study examined the independent and additive 
effects of personality hardiness and physical fitness as 
moderators in the life events stressors-illness relationship 
among middle-ranking army officers (N=96). Self-report measures 
of hardiness, life events stressors, psychophysiological response 
and illness were obtained. A physiological measure of fitness 
(maximum oxygen uptake) was employed.
The results provided support for claims that 
personality hardiness and its three components (commitment, 
challenge and control) buffered against illness, and suggested 
that officers who were low on both hardiness and fitness were 
more susceptible to reporting a history of illness than officers 
high on one or both of the variables. No relationship was found 
between reports of life events stressors and psychophysiological 
response. Implications for the Army's system of physical 
training tests were also discussed.
1In recent years the topic of stressor-related illness 
has reached pre-eminence in the Western world. A proliferation 
of books, sound and video recordings, agencies, 'health-farms', 
consultants, cults, communes and professionals have been spawned 
in an attempt to combat the effects of the stressors inherent in 
modern society. The trend in early research was to concentrate 
on those persons who succumbed to illness in the face of 
stressors. However, as there are many persons who are subjected 
to the same stressors but do not fall victim to illness, the 
current emphasis in life events stressors-illness research has 
shifted to variables which moderate against the effects of the 
stressors. The present study provides a selective review of this 
area of research and examines the joint mediating effects of 
personality and physical fitness among middle-ranking army 
officers.
Background
One of the earliest recorded observations of an 
association between stressors and illness is attributed to 
Hippocrates who reported that specific emotional states appeared 
to bring on physical symptoms (Levine, cited in Goldberg and 
Comstock, 1976). Through the centuries there has been an 
abundance of clinical observations supporting Hippocrates' 
contention, however the controlled scientific investigation of 
the apparent relationship had its roots in the studies of Cannon 
and Myers little more than fifty years ago.
2In his research Cannon monitored the relationship 
between stimuli associated with emotional arousal (pain, hunger 
and the major emotions) and changes in physiological processes. 
From these observations he proposed:
the strong emotions, as fear and anger, are 
rightly interpreted as the concomitants of bodily 
changes which may be of utmost service in subsequent 
action. These bodily changes are so much like those 
that occur in pain and fierce struggle that, as early 
writers on evolution suggested, the emotions may be 
considered as foreshadowing the suffering and intensity 
of actual strife. On this general basis, therefore, 
the bodily alterations attending violent emotional 
states would, as organic preparation for fighting and 
possible injury, naturally involve the effects which 
pain itself would produce. And increased blood sugar, 
a larger output of adrenalin, an adapted circulation, 
greater number of red corpuscles and rapid clotting 
would all be favourable to the preservation of the 
organism that could best produce them' (cited in 
Dohrenwend & Dohrenwend, 1974, p.2).
Much credit for the clinical application of Cannon's 
findings that stimuli associated with emotional arousal can cause 
changes in basic physiological processes falls to Myers. He 
postulated that the normal, mundane events of day-to-day life, as 
well as the catastrophic, contributed to basic physiological 
changes developing into pathological conditions. It followed
3that a central theme to his teachings was the belief that an 
examination of important events in a patient's life formed part 
of the clinical diagnostic pattern for various somatic and 
psychological disorders.
Myers' work stimulated considerable interest and 
research effort directed at establishing links between life 
events stressors and specific illnesses. In numerous studies 
relationships were reported between these stressors and a 
diversity of disorders affecting the eye, airways, stomach, 
colon, muscles, joints, skin, genitals and cardio-vascular system 
(cf. Dohrenwend & Dohrenwend, 1974).
Despite this welter of inquiry, not until Selye was 
there a concerted attempt to superimpose a theoretical 
framework on the relationship. Selye's theory emerged from his 
physiological studies in which he used noxious stimuli with 
animals. His General Adaptation Syndrome (GAS) model provided an 
explanation of the physiological processes which are activated in 
order that an adaptation may be made to a noxious stimulus . He 
postulated that any noxious stimulus produced an increased 
physiological response characteristic of the GAS (e.g., increased 
adrenal cortical hormones) which in turn caused a lowering of the 
body's resistance and 'wearing' effects on body organisms. If 
the adaptive responses were prolonged or defective, illness 
would occur, depending on the weakness of various organs. Thus 
Selye provided a ready framework for later proponents of theories 
which emphasised a general susceptibility to illness (versus 
susceptibility to specific illnesses) in response to life events
4Stressors. Although subsequent research (cf. Cohen, 1979) has 
questioned some of the assumptions underlying Selye's model, it 
remains central to much of the life events stressors-illness 
research.
Selye's research with noxious stimuli was expanded to 
include experiments in which stimuli represented a range of 
connotations. The results indicated increases in physiological 
responses regardless of the desirability of the stimuli (cf. 
Cohen, 1979), thus suggesting that positive as well as negative 
life events resulted in physiological activity which may be a 
precursor to illness.
Life Events Stressors
Holmes and Rahe and their colleagues synthesized many 
of the early findings in their investigations of the 
relationships between life events stressors and illness of all 
types. The assumption underlying their work was that adapting to 
any change was stressful and that the cumulative effects of 
stress increased the risk of illness (Holmes & Rahe, 1967). A 
life event was defined as being stressful if it caused change in, 
and demanded readjustment of, an average person's normal 
routine. The magnitude of the change associated with each event 
was determined using the techniques of psychophysics. The early 
research culminated in the production of the instruments which 
have been the cornerstones of studies in this area of research:
5the Schedule of Recent Events (a list of 43 commonly occurring 
life events); and the Social Readjustment Rating Scale (a scaling 
for the magnitude of change associated with each of the above 
events).
Studies which employed these instruments have found 
life events stressors to be related to sudden cardiac death; 
myocardial infarction; pregnancy and birth complications; chronic 
illness; tuberculosis; multiple sclerosis; diabetes and a range 
of less serious disorders (cf. Sarason & Sarason, 1984). The 
correlations reported, however, have been typically less than 
0.30 (cf. Rabkin & Struening, 1976). These studies are claimed 
as support for Holmes & Masuda's (1974) contention that life 
events stressors increase susceptibility to illness of all 
types. In addition, the measures have been shown to sustain 
their power within a number of populations across race, 
nationality and culture.
A Life Events Stressors - Illness Model
The work of Holmes and Rahe and their colleagues was 
posited on a linear life change - illness model (Rahe, 1974; Rahe 
& Arthur, 1978) expanded from Selye's basic model. An adaptation 
of the model is in Figure 1. The model conceptualized the 
relationship between life events stressors and subsequent illness 
in six steps with a series of filters between exposure to the 
stressors and diagnosis of illness.
6Step 1 incorporates the effects of the perceptive set 
of the individual in attaching significance to an event. Factors 
which may contribute to life events being perceived as stressors 
at this step include past experiences/ social support and 
biographic assets. The concept parallels Lazarus' (1966) 
'appraisal': if the person possesses the resources to overcome
the threat, to restructure the event positively or fails to 
perceive that danger exists, then the effects of the stressors 
will be minimized.
The role of psychological defence mechanisms (such as 
denial, displacement, repression, reaction formation and 
isolation) in moderating against the effects of the stressors is 
contained in Step 2 of the model. The range of 
psychophysiological responses is accommodated in Step 3.
Included are those responses of which the individual is aware 
(e.g., mood shifts, headache, muscle tension) as well as those 
responses which are generally outside the individual's awareness 
(e.g., elevated lipids, elevated blood pressure, hypoglycaemia). 
Step 4 includes those responses an individual makes in an attempt 
to manage the effects of the psychophysiological symptoms in 
Step 3. Strategies may include muscle relaxation, physical 
exercise, medications or situational adjustments. In Step 5 
illness behaviour adopted by the individual is considered: the
individual recognises symptoms and may select a sick role 
(absenteeism from work, consultation with a medical practitioner, 
adherence to a treatment plan). The final step involves the 
individual's illness being diagnosed and recorded by a medical 
practitioner as an illness.
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8The Life Events Stressors - Illness Relationship
Psychophysiological response has been regarded as a 
precursor of both psychosomatic (e.g., Horowitz, 1976) and 
physical (e.g., Rahe, 1974) illness. Rahe and his co-workers 
(Rahe & Arthur, 1978) found the correlation between life events 
stressors and psychophysiological response (Step 3 on the model) 
to be approximately 0.30; and the correlation between 
psychophysiological response and subsequent illness (Step 6) to 
be approximately 0.24. However the correlation across the total 
pathway (between life events stressors and illness) fell to 
0.12. Although all correlations were statistically significant 
(jd<.01), less than 2% of the variance was explained. Although 
an individual's exposure to life events stressors was found to be 
moderately related to psychophysiological symptomatology, many 
who exhibited symptoms did not seek medical consultation.
As numerous studies of the life events stressors- 
illness relationship have reported consistently that associations 
are typically below 0.30 (cf. Rabkin & Struening, 1976), the 
attention of recent studies has turned to the bulk of the 
population who are exposed to life events stressors but do not 
succumb to illness. In terms of Rahe's model, researchers have 
attempted to identify factors which cause individuals to scatter 
at various steps along the pathway and so refrain from becoming 
illness statistics despite their having been exposed to life
events stressors.
9Moderator Variables
Certain variables contribute to individual differences 
in responses following exposure to life events stressors. These 
variables have been dubbed 'moderator variables', 'buffers' and 
'mediators'. In the current report the terms will be 
interchanged and will represent those variables which contribute 
to the maintenance of health in the face of life events 
stressors. The variables include physiological or constitutional 
strengths, social resources and certain psychological 
characteristics.
The existence of these variables has been posited by 
Lazarus (1966) with his concept of 'appraisal'; Antonovsky (cited 
in Ganellan & Blaney, 1984) who suggested that individuals 
possessed 'resistance resources'; and by Selye (1976) who claimed 
.... it is especially true that, in our life events, the 
stressor effects depend not so much upon what we do, or what 
happens to us, but on the way we take it' (p. 370). The 
following list of examples taken from the literature is far from 
exhaustive: a well functioning immunological system; a family
history that is free from genetically linked diseases; a history 
of pre-existing illness; marital status; income; support of 
friends, neighbours or spouse; close community ties; the absence 
of Type A characteristics; an internal locus of control; 
psychological needs for sensation and arousal seeking; fit 
between person and work role; intelligence; norms governing 
illness behaviour; and health practices such as exercise (cf. 
Cohen, 1979; Kobasa, 1982b; Kobasa & Puccetti, 1983; Sarason & 
Sarason, 1984) .
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More recently studies have sought to establish the 
effect of various combinations of variables in buffering against 
illness. Pearlin, Lieberman, Menaghan and Mullen (1981) reported 
that social support and coping behaviour moderated the negative 
effects of stressful job events on mental health; Kobasa, Maddi 
and Puccetti (1982) found independent and additive buffering 
effects from personality and exercise; Kobasa, Maddi and Zola 
(1983) reported Type A characteristics increased general illness 
but other personality variables buffered against illness; and 
Kobasa and Puccetti (1983) found that personality variables and 
perceived boss support buffered against illness, perceived family 
support increased symptomatology, and social assets made no 
impact on health status.
Personality Hardiness
Kobasa's (1979b) concept of personality hardiness as a 
buffer against the effects of life events stressors on illness 
was based on the integration of an existentialist theory of 
personality (cf. Kobasa & Maddi, 1977) with various empirical 
leads from social psychological, developmental and personality 
research (cf. Kobasa, 1982b).
Existentialism's emphasis on persons as 
beings-in-the-world who do not carry around a set of 
static internal traits, but rather continuously and 
dynamically construct personality through their 
actions, suits the personality-in-situation emphasis of
11
the personality and stress question. Second, 
existentialism portrays life as always changing and 
therefore inevitably stressful. The mission of 
existentialists has been to describe how best to 
confront, utilize and shape this life. Unfortunately 
more space has been devoted to depicting how persons 
have failed in the struggle rather than succeeded. But 
it is recognised, on philosophical and psychological 
grounds, that persons can rise to the challenges of 
their environment and turn stressful life events into 
possibilities or opportunities for personal growth and 
benefit. Three existential concepts appear especially 
relevant to this optimistic orientation: commitment,
control and challenge. Together these comprise the 
personality style of hardiness (Kobasa, 1982b, p.6).
Commitment (versus alienation) refers to an 
individual's ability to believe in the truth, importance and 
interest value both of one's self and one's actions. Committed 
persons involve themselves fully in a wide range of life: work,
family, interpersonal relationships and social institutions. 
Their orientation is one of vigorousness rather than 
vegetativeness. They have a sense of purpose in life; are able 
to recognise goals and priorities; and have confidence in their 
abilities to make decisions and maintain values. Conversely, 
persons who are alienated from themselves reflect 'a lack of 
involvement with (their) distinctive skills, sentiments, and 
values and a passive attitude towards personal decision making 
and goal setting' (Kobasa, Maddi & Puccetti, 1982, p. 396).
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Those alienated from work display 1 a general sense of 
meaninglessness, apathy, detachment... and a lack of personal 
investment in that area of life involving socially productive 
occupation' (Kobasa, Maddi & Puccetti, 1982, p. 397).
Commitment is based in a sense of community: committed
persons are able to draw on the knowledge that they can turn to 
others when they are in difficulty, as well as being aware that 
others are depending on them to persevere in trying times. Thus 
committed persons have both the skills and determination to cope 
successfully with stressors. According to Antonovsky (cited in 
Kobasa, 1982b) the possession of a sense of accountability to 
others is the prime social resource for coping with the effects 
of stressors.
Control is possibly the single personality 
characteristic which has attracted more attention from 
researchers than any other. Its efficacy as a buffer against the 
effects of stressors has been indicated in numerous field and 
laboratory studies (cf. Lefcourt, 1980; Kobasa, 1982b). Control 
reflects the belief of persons that their lives can be influenced 
by the self, rather than being at the mercy of external forces 
such as fate, chance or powerful outsiders. Persons with control 
assume responsibility for events in their lives; perceive many 
life events stressors as predictable consequences of their own 
decisions and actions; and feel confident of their ability to 
manipulate events to their own advantage. Their orientation is 
one of meaningfulness rather than nihilism. Averill (1973) 
asserted that persons with control possess a 'coping repertoire'
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(a cluster of responses that can be summoned in reaction to life 
events stressors); and as well as having confidence in being able 
to cope effectively on their own initiative, they possess the 
ability to perceive most events as integral to their own life 
plans.
Challenge is based on the assumption that change rather 
than stability is the norm. Persons with this characteristic 
view life events stressors as opportunities for personal 
development rather than as threats to security; they seek new and 
stimulating experiences actively; they are well rehearsed in 
responding to the unexpected; they are familiar with their 
environment and attuned to the resources available to them to 
minimize the effects of the stressors; and they are typically 
flexible, tolerant and candid. Thus they are well equipped to 
appraise the threat of the most unexpected life events 
stressors. In contrast, persons lacking in the challenge 
dimension value safety, stability and predictability.
Kobasa (1979b) demonstrated the possible buffering 
effects of personality hardiness in a retrospective study of 
executives identified as being high on life events stressors.
The findings indicated that those executives in the high life 
events stressors - low illness group achieved scores on measures 
of hardiness that were significantly higher than the scores of 
executives in the high life events stressors - high illness 
group. Subsequent investigations appear to have overcome the 
methodological flaws inherent in the initial retrospective study 
and so have established the prospective buffering effect of 
hardiness on illness.
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In one study (Kobasa, Maddi & Khan, 1982) illness was 
monitored for two years subsequent to the measurement of life 
events stressors and hardiness. The study controlled for the 
possible confounding effects of existing illness symptoms. The 
results indicated that life events stressors increased illness, 
while hardiness decreased it. In addition, the illness buffering 
effects of hardiness were greatest when life events stressors 
mounted. It was found in a second, similar study (Kobasa, Maddi 
& Courington, 1981) that constitutional predisposition, as an 
independent variable, was unrelated to hardiness thus 
demonstrating that hardiness was not merely a reflection of the 
incidence of illness suffered by a person's natural parents. 
Results of the study also confirmed that hardiness reduced 
illness while life events stressors and constitutional 
predisposition were found to increase it.
The buffering effects of hardiness have been shown to 
be relevant in several populations in addition to executives 
discussed above, viz.,: lawyers (Kobasa 1982b); army officers
(Kobasa, cited in Kobasa, 1982b); and gynaecology patients 
(Kobasa & Hill, cited in Kobasa, 1982b).
In terms of Rahe's model it is conceptualized that the 
effect of personality hardiness is to moderate between life 
events stressors and psychophysiological response (cf. Kobasa, 
1982a; Kobasa & Puccetti, 1983). In so doing hardiness adds to 
the moderating effects of other variables which buffer against 
the effects of the stressors. Hardiness facilitates a person's 
ability to perceive, evaluate and cope with stressors in a manner
15
which will successfully resolve the situation created by the 
stressors. 'The coping styles of hardy persons reflect their 
belief in their own effectiveness as well as their ability to 
make good use of other human and environmental resources. Coping 
for them consists of turning stressful events into possibilities 
and opportunities for their personal development and that of 
others around them' (Kobasa & Puccetti, 1983, p.840). Thus 
personality hardiness diminishes the debilitating effects on the 
organism associated with the need for continuous readjustment.
Physical Fitness
There has been considerable expenditure on the 
promotion of physical fitness as a buffer against illness, 
particularly in the area of cardio-vascular disorders. Studies 
have demonstrated that physical fitness programmes have 
contributed to reducing health care costs, reducing sick leave, 
and improving morale and productivity (cf. O'Connell & Price, 
1982). Other studies have shown that adequate physical activity 
(including exercise and manual labour) will promote efficiency 
in a number of cardio-vascular functions; enable many previously 
incapacitated persons to resume a more active life style; and 
decrease the probability of heart attack, particularly in highly 
stressed groups such as business executives (cf. Paffenbarger & 
Hale, 1975; Epstein, Miller, Stitt & Morris, 1976; Paffenbarger, 
Wing & Hyde, 1978; Everett, 1979).
16
The effects of maintaining a reasonable level of 
fitness are to increase cardiac efficiency, curb heart rate and 
minimize arhythmia; increase fibromolytic activity; and promote 
coronary arterial circulation (cf. Paffenbarger & Hale, 1975; 
Epstein et al., 1976). Conversely, a lack of physical activity 
is associated with arhythmia and other indicators of circulatory 
impairment. Although the mechanics involved in fitness buffering 
against illness in the face of life events stressors are not 
established, a possible explanation may lie in the laboratory 
findings of McCaul, Solomon & Holmes (1979). The physiological 
strategy of paced respiration was found to be effective in 
reducing levels of arousal and anxiety for subjects in stressful 
situations. In terms of Rahe's model, persons with higher levels 
of fitness have less intense psychophysiological response in the 
face of life events stressors and thus are less likely to succumb 
to illness.
The Present Study
The present study examined both the independent and 
additive effects of personality hardiness and physical fitness as 
moderators of the effects of life events stressors.
A sample of middle-ranking army officers was chosen for 
the study. As well as being subjected to the stressors inherent 
in belonging to the profession of arms, the officers were at a 
stage in their careers where many might be expected to be subject 
to additional stressors as they made important decisions
17
regarding their future lives. Events which might impinge on the 
group included restriction on chances for further promotion; the 
desire to provide geographical stability for their children 
during secondary schooling; the financial benefits that accrue 
when a wife resumes her career as children become more 
independent; and the changes which occur when the familiar 
regimental and mess life are replaced by the more impersonal 
environment of high-rise office accommodation and integration 
into the civilian community. These events were viewed against 
the backdrop that indicated many of the officers would have 
qualified for retirement (pension) benefits and were at an age 
where they could readily commence a second career.
Hardiness has been shown to be a particularly 
discriminating instrument for use in studies of variables which 
moderate against illness in groups of professionals (including 
army officers) who are subjected to high levels of life events 
stressors (cf. Kobasa, 1982b). Additionally, as the population 
was one in which a formalized physical fitness regimen was 
accepted, the opportunity existed to examine the buffering 
effects that would accrue from adherence to the regimen.
Two retrospective investigations reported in the 
literature are fundamental to the current study. Using a sample 
of 157 lawyers Kobasa (1982a) found that personality buffered 
against the report of psychophysiological response and illness. 
Exercise (measured by self-report questionnaire as the number of 
hours per week spent in aerobic exercise) had no such buffering 
effect. In a similar study of 137 executives, Kobasa, Maddi and
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Puccetti (1982) used a rating scale to quantify self-reports of 
exercise. Results indicated that personality hardiness and 
exercise buffered individually and additively against illness.
In the present study it was anticipated that the 
buffering effects of hardiness and fitness would operate 
discretely. Hardiness was expected to mediate against illness by 
facilitating the person's ability to perceive, evaluate and cope 
with stressors in a manner which would diminish the potency of 
the stressor. In contrast, fitness was expected to mediate 
against the intensity of the psychophysiological response to 
stressors, thus weakening the vital link in the life events 
stressors-illness relationship.
19
METHOD
Subj ects
A random sample of 130 male, middle-ranking army 
officers stratified for age, rank and work location was selected 
as the subject pool for the study. All subjects were serving in 
Army staff appointments in the Australian Capital Territory 
region. From this pool 105 subjects participated in the study; 
16 were unavailable for administrative reasons (absence on duty 
or leave, work commitments for the duration of the study); and 
nine elected not to participate in the study. The sample size 
was reduced to 96 by the non-return of protocols (4) and the 
return of protocols after the data were processed (5).
Procedure
The original pool of 130 officers was mailed a 
composite questionnaire with a covering letter from the senior 
preventative medicine officer soliciting co-operation in the 
study. Participation was both voluntary and anonymous. A copy 
of the covering letter is at Appendix A. The questionnaire 
comprised the following measures:
1. Life events stressors for the immediately 
preceding 12 months period.
20
2. History of illness and psychophysiological 
response for the immediately preceding 12 months 
period.
3. Personality hardiness.
4. Demographic variables.
Each subject was invited to contact the researcher to 
make an appointment to attend a medical centre to undertake a 
submaximal test of physical fitness. There was a routine 
follow-up by telephone of all subjects who had failed to contact 
the researcher within 10 days of the despatch of questionnaires. 
Subjects with medical contra-indications were exempted from this 
facet of testing. To assist with the maintenance of anonymity, 
at the conclusion of the fitness testing subjects were presented 
with a record of their results and requested to mail both these 
results and their completed questionnaires to the researcher. A 
pre-addressed envelope was provided for administrative 
convenience.
Measures
Life Events Stressors
The Life Events Inventory (Tennant and Andrews, 1976), 
modified to accommodate population specific items, was used as 
the measure of life events stressors. This inventory was 
developed to embrace the two major principles on which the life
21
events-illness nexus had been posited : the magnitude of the 
change produced by the event (Holmes & Rahe, 1967) and the degree 
of emotional distress it caused (Paykel, Prusoff & Uhlenhuth, 
1971). The 67 items in the inventory are grouped into eight 
broad categories. Tennant and Andrews (1976) provided a life 
change scaling and a distress scaling for each inventory item 
based on a survey of 151 Australian adults (78 males and 73 
females). The sample was biased towards the upper socio-economic 
groups .
To maintain consistency with previous studies using the 
personality measure 'hardiness' as a mediator between life events 
stressors and illness, the concept of life change scalings was 
adopted for the present study in preference to the concept of 
distress scalings.
A group of eight army members not included in the 
subject pool was consulted to determine population specific life 
events for inclusion in the Life Events Inventory and to confirm 
the deletion of inapplicable items. As a result of the 
consultation 16 items were deleted from the inventory and 21 
items selected for inclusion.
The 21 items which were added to the inventory were 
included in a questionnaire together with instructions for rating 
the amount of readjustment associated with each event in 
comparison with the index item 'marriage'. The instructions 
issued were those used in the development of the Social 
Readjustment Rating Scale (Holmes & Rahe, 1967, p 213). A copy
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of the questionnaire was mailed to 200 middle-ranking army- 
officers sampled from the same population on a similar basis to, 
but exclusive of, the 130 officers in the subject pool. A 
covering letter from the researcher solicited co-operation in the 
survey. A pre-addressed envelope was provided to facilitate the 
return of completed protocols.
Respondents' ratings for individual items were summed 
and the mean value for each item calculated. The life change 
scaling for each event was determined pro-rata, on the basis of 
the ratio between the arbitrary value assigned to the index item 
(marriage) in the questionnaire, and the same item's scaling 
provided by Tennant and Andrews, ie. 500:59.
The details of the modification of the Life Events 
Inventory are at Appendix B. The modified Life Events Inventory 
and life change scalings used in the study are at Appendix C.
An inspection of the population specific scalings 
revealed no unexpected values. Being passed over for promotion 
and the submission of resignation from the Army were perceived as 
the events requiring the most readjustment. These events were 
subordinate only to Tennant and Andrews' scalings of events 
associated with death of an immediate family member and marriage/ 
divorce. At the lower end of the range was the requirement to 
make frequent work related trips of short duration. This event 
corresponded to the adjustment necessary following a significant 
positive change in financial status.
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Psychophysiological Response
The measure of psychophysiological response used was 
the list of 16 physical and mental symptoms commonly associated 
with reactions to stressors developed by Kobasa (1982a) . The 
instrument, based on a sample of 75 adult male professionals, was 
found to have sound internal consistency (co-efficient alpha .85) 
and test-retest reliability (.80 after two weeks). Its validity 
as an indicator of health was shown by its significant 
correlation with reported illness (r = 0.35, £_ < .05).
In the present study subjects indicated the frequency 
with which each symptom was experienced in the 12 months 
preceding the study (zero = not at all; 1 = a little; 2 = quite a 
bit; and 3 = frequently). The list of symptoms and instructions 
to subjects are at Appendix E. A subject's psychophysiological 
response score was the sum of the responses to each item.
I1lness
A modified form of the Seriousness of Illness Rating 
Scale (Wyler, Masuda & Holmes, 1967) was used to measure the 
occurrence of diagnosable illness among subjects. This 
instrument is a self-report checklist of 126 common diagnosable 
illnesses. A severity scaling for each illness was obtained by 
asking a sample of medical practitioners and lay persons to rate
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each in terms of seriousness. This scale has been used 
frequently in stress and illness studies (cf. Dohrenwend & 
Dohrenwend, 1974). Its reliability and validity as a complete 
listing of illnesses and an accurate set of seriousness scalings 
has been established by Wyler, Masuda and Holmes (1970).
Following consultation with senior Army medical 
officers, items deemed inappropriate for the study's population 
were deleted from the scale. These deletions included female 
specific illnesses and illnesses with age of onset sufficient to 
preclude military enlistment.
The modified scale with disease items in rank, order of 
seriousness and with associated seriousness of illness scales is 
at Appendix D.
Personality Hardiness
Personality hardiness was measured by the current 
generation Hardiness Test (3. R. Maddi, personal communication, 
June 14, 1985). This test has been well established as a measure
of the degree of resistance afforded by personality against the 
negative effects of life events stressors on health (cf. Kobasa, 
1979b, 1982b; Kobasa, et al., 1981; Kobasa, Maddi & Khan,
1982; Kobasa, Maddi & Puccetti, 1982). As well as a composite 
hardiness score, the test provided scores on dimensions of 
commitment, control and challenge. The 50 item Hardiness Test is 
at Appendix F.
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Physical Fitness
Maximum oxygen uptake (V02 max) was selected as the 
measure of physical fitness as it is correlated with cardiac
output, myocardial oxygen consumption and blood flow. Given the
variations in age, levels of fitness and health of the subject
pool a procedure for estimating VO2 max from a submaximal test 
was adopted.
The cycle ergometer was selected as the test 
instrument. The technique involved is simple, the oxygen uptake 
can be predicted with greater accuracy than for any other type of 
exercise and, within limits, the mechanical efficiency is 
independent of body weight (Astrand & Rodahl, 1977).
Subjects completed a nine minute continuous multi-stage 
exercise test on the cycle ergometer in which they were required 
to attain three stable heart rate-workload responses. An 
electro-cardiograph was used to monitor heart rate during the 
test. The details of testing are at Appendix G.
For each subject the estimate of VO2 max was 
corrected for age, body weight and sex using the principles of 
Astrand (1960). Scores were expressed in terms of millilitres of 
oxygen per kilogram of body weight per minute. The details of 
this computation are at Appendix G. Subjects with medical 
contra-indications were exempted from this phase of testing and, 
a priori, allocated to the 'low fitness' group for data analysis.
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Demographie Variables
The questionnaire included items which indexed age, 
marital status, smoking, work performance appraisal and result in 
the most recent Army physical training test (PTT) series.
RESULTS
Sample Characteristics
The 96 male subjects ranged in age from 30 to 54 years, 
with a mean of 39.2 years; 89.6% were married; and 26% were 
smokers. The sample had a mean height of 175cm and a mean 
weight of 79kg.
Ten subjects were exempted from the submaximal test of 
physical fitness because of medical contra-indications. Data 
from this phase of testing were split at the median to yield high 
and low fitness groups. The 10 subjects exempted from the 
fitness testing were assigned a priori to the low fitness group. 
Six subjects who were unavailable for administrative reasons 
during the period of fitness testing were assigned randomly to 
the high and low fitness groups.
1. Approval to conduct the study was conditional upon the
author's non-reporting of data regarding individual 
life events, psychophysiological response or illness; 
and the deletion of Items 12, 14, 17 and 18 of the
modified Life Events Inventory from the analysis of
data.
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Characteristics of Life Events Stressors, 
Psychophysiological Response and Illness
The scores for life events stressors ranged from 9 to 
454 with a mean of 163.66 and a standard deviation of 92.1. The 
mean score corresponded to the occurrence of several significant 
events during the previous year.
The psychophysiological response scores ranged from 
zero to 30 with a mean of 4.32 and a standard deviation of 4.36. 
The small value for the mean and the large positive skewness 
(3.61) indicated that the majority of subjects reported few 
symptoms commonly associated with reaction to stressors.
Scores on the illness measure ranged from zero to 4741 
with a mean of 811.14 and a standard deviation of 683.65. The 
mean score corresponded to the occurrence of a significant 
disorder and several minor illnesses during the previous year 
(e.g., hepatitis, hay fever, sore throat, common cold).
The Pearson product moment correlation between life 
events stressors and illness was 0.23 (jo = 0.12). This 
indicated that although some subjects reported illness in 
association with life events stressors, others reported one- 
without the other thus confirming the wide range of individual 
differences in the relationship. There was no correlation 
between life events stressors and psychophysiological response 
(r = 0.02). The correlation between illness and
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psychophysiological response was 0.70 (jd = .001). This 
indicated that a significant number of subjects who reported 
diagnosable illness also reported a history of physical and 
psychological symptoms commonly associated with reactions to 
stressors.
Characteristics of Hardiness and Fitness
The scores on the hardiness measure ranged from 43.14 
to 90.11 with a mean of 75.19, a standard deviation of 8.34 and 
skewness of -0.87. The mean and skewness scores were comparable 
to corresponding scores for a normative population (N = 1734;
M = 72.49; skewness = -0.92), (S.R. Maddi, personal
communication, November 27, 1985). The range and standard
deviation of scores in the present study were more constricted 
than with the normative group (Range = 21.1 to SD = 12.28).
The following characteristics were exhibited by scores 
on the three components of hardiness:
1 . Challenge : M = 33.37; SD = 5 . 1
2 . Commitment: M = 37.76; SD = 5.61
3. Control : M = 41.55; SD = 4.24
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The scores on the fitness test (n_ = 80) ranged from
22.5 to 70.5 with a mean of 37.54 and a standard deviation of
9.47. When compared to normative data (Fitness Testing and
Exercising with the Repco Cycle Ergometer, 1972) the VO2 max 
scores ranged from low to very high, with the mean score falling
within the average band for the normative group.
Quartile splits were made with V02 max scores for 
those subjects who completed both the fitness test and the Army's
PTT (n_ = 75). These two measures of fitness were found to be
correlated significantly ( x2 = 18.63, df = 9, £ < .05).
However, of those with VO2 max scores in the bottom 25% of the 
sample, 5 (6.67%) obtained results in the highest category of
fitness on PTT ('A' level pass). A further 7 (9.33%) obtained
'B' level passes. In all, 14 subjects (18.67%) in the bottom 50%
on VO2 max scores achieved 'A* level passes on PTT.
Conversely, only one subject in the top 50% on VO2 max score
reported a PTT result which was other than an 'A1 or *B' level
pass (a 'C' level pass).
A chi-square test indicated that there were not
significant differences between quartile splits on VO2 max 
scores across the three main elements of the Army : combat arms,
support arms, services ( X2 = 6.89, df = 9).
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Correlations of Life Events Stressors, 
Hardiness, Fitness and Demographics
There was no correlation between hardiness and fitness
(r-jo, = -0.06). Similarly there was no pattern of relationship 
between these two moderator variables and demographics. The one
small but significant correlation was between work performance 
appraisal and personality hardiness (r = 0.18, £ < .05). The 
trend was for more hardy individuals to be assessed by their 
superiors as being more competent in their work performance. 
Given that only one of the correlations between moderator 
variables and demographics reached a level of significance, the 
indication is that the effectiveness of the moderators could not 
have been attributed to demographics. The details of the 
interrelationships are summarized in Table 1.
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Table 1
Interrelationships of Life Events Stressors, Hardiness, 
Fitness and Demographics (N = 96)
Demographic
variables
Life events 
stressors Hardiness Fitness
Age r = -0.03 r = 0.04 rb = “0 • 2 2
Marital status rpbi = 0 -05 rpbi = -0.03
in. 
r—i
50 
II4-1
II 
P
CslX
Smoking rpbi = rPbi = -0 -11 X2 = 0.9, 
df=l
Work performance 
appraisal r = 0.08 r = 0.18a X2 = 0.77, 
d f=2
a £  <-05
Analysis of Psychophysiological Response Data
Further analysis of psychophysiological response data 
was suspended because a. there was no relationship between this 
variable and life events stressors; and b. there was a marked 
lack of normality in the distribution of the psychophysiological
response scores .
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Illness as a Function of Life Events 
Stressors, Hardiness and Fitness
The distributions of scores of the independent 
variables (life events stressors, hardiness and fitness) were 
split at the medians to yield high and low categories. Mean 
illness scores were calculated for each category and the 
significance of the difference between means tested with the t. 
statistic. The results summarized in Table 2 indicated a 
significant difference between the mean illness scores for the 
high life events stressors-low hardiness group and the low life 
events stressors-low hardiness group {t_ = 2.23, df = 45,
£ <.05). This suggested that those subjects who were less 
hardy were more likely to report a history of illness as life 
events stressors mounted. The results did not indicate that the 
level of physical fitness mediated significantly against the 
report of illness.
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Table 2
Mean Illness as a Function of Life Events 
Stressors, Hardiness and Fitness
Classification Mean Illness t n
High life events stressors
Low hardiness3 1148.59 ) 1.5 22
High hardiness 791.35 ) d f=46 26
Low fitness 973.31 ) 0.12 19
High fitness 943.14 ) d f=46 29
Low life events stressors
Low hardiness3 641.96 ) 0.36 25
High hardiness 694.61 ) d f=46 23
Low fitness 717.83 ) 0.07 19
High fitness 616.54 ) d f=45 28
Difference between these means significant (t_ - 2.23, 
df=4 5 , 2. < • 2)5 )
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The distributions of the three independent variables 
and the dependent variable (illness) were split at the medians to 
yield high and low categories. The correlations between life 
events stressors and illness scores, controlled for the effects 
of high and low hardiness, and high and low fitness are in 
Table 3. The results indicated a significant relationship 
between life events stressors and illness for the group of 
subjects in the low hardiness - low fitness group. The 
relationship was not significant for other categories.
Apparently those subjects who were neither hardy nor physically 
fit were more likely to report a history of illness.
Table 3
Comparison of Life Events Stressors and Illness Frequency in 
Relation to Level of Fitness within High and Low Hardiness 
Groups
Classification n_ " Chi-Square value
High hardiness
High fitness 
Low fitness
Low hardiness
High fitness 28 X2= 1.45 df = 1
Low fitness 19 Fisher's exact test = 0.05
25 x2 = r-CN df = 1
24 x2 = 0.12 df = 1
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Multiple Regression with Illness as the 
Dependent Variable
A hierarchical stepwise regression analysis of life 
events stressors, hardiness and fitness on illness was conducted. 
The analysis was repeated with the three hardiness components 
(commitment, control and challenge) substituted for the composite 
hardiness score. The analyses summarized in Tables 4 and 5 
indicated that in each instance the best combination of 
predictors of reported illness was the hardiness composite (or 
three hardiness components) and life events stressors. In the 
first regression equation personality hardiness made the greatest 
contribution to the prediction of reported illness (R^  = 0.18), 
with life events stressors adding a change in R^  of 0.06. In 
the second equation the hardiness component 'commitment' 
contributed the greatest amount to the prediction of reported 
illness (R^ = 0.10), followed in order by life events stressors 
(change in r2 of 0.05); challenge (change in r2 of 0.05); and 
control (change in R^ of 0.04). The level of physical fitness 
was not a significant predictor of reported history of illness.
37
Table 4
Hierarchical Stepwise Regression of Life Events Stressors, 
Hardiness and Fitness on Illness (N = 96)
Variable R2 B F £
Hardiness 0.18 -0.36 20.12 .0000
Life events stressors
Fitness3 
(Constant)
0.24 1.89
3173.55
14.76 .0000
Variable did not reach 0.05 level of significance necessary 
for inclusion in equation.
Note: Durbin-Watson test 1.92
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Table 5
Hierarchical Stepwise Regression of Life Events Stressors, 
Commitment, Control, Challenge and Fitness on Illness
Variable R2 B F R
Commitment 0.10 -1.75 10.70 .0015
Life events stressors 0.15 1.70 8.39 .0004
Challenge 0.20 -2.73 7.67 .0001
Control 0.24 -1.32 7.01 .0001
Fitnessa
(Constant) 2595.57
a Variable did not reach 0.05 level of significance necessary
for inclusion in equation.
Note: Durbin-Watson test = 1.9
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DISCUSSION
As expected, those officers who reported higher 
incidences of life events stressors also reported correspondingly 
higher incidences of illness. The moderately strong correlation 
obtained (r = 0.23, p_ <.05) was consistent with those reported 
in the majority of similar studies (cf. Rabkin & Struening,
1976). The pattern is, however, different from that observed by 
Kobasa (cited in Kobasa, 1982b) in a study of 75 US Army captains 
and majors. In the US sample an unusually strong relationship 
was found between life events stressors and illness (r = 0.58,
2. <.001). This sample also displayed a level of hardiness 
lower than those displayed by two other groups of professionals 
(executives and lawyers) and, distinctively, the challenge 
component was associated with increased symptomatology.
Apparently those US officers for whom safety, stability and 
predictability were deemed important were less suscepitble to 
illness than those officers who perceived changes as stimulating 
and opportunities for personal development.
Kobasa speculated that these patterns may have been 
attributable to the US Army's alleged difficulties in maintaining 
an all-volunteer force, and a lack of clarity in the Army's goals 
and purpose following the Vietnam war. The differences in 
patterns of life events stressors-illness relationships observed 
between different professional groups prompted Kobasa (1982b) to 
suggest that the unique structures and processes of the 
professions also contributed to the relationship. The results of
40
the present study appeared to support this suggestion, both in 
terms of the life events stressors-hardiness-illness 
relationship, and in the degree to which organisation specific 
life events stressors contributed to the overall stressor 
scaling. By way of example, being passed over for promotion was 
perceived by Australian Army officers as the organisation 
specific life events stressor which required the greatest amount 
of readjustment. For the officers promotion to the rank of major 
had been virtually automatic, however the chances of further 
promotion were pre-determined by the rank structure of the 
organisation to be in the order of 2:5 (beyond major) and 1:4 
(beyond lieutenant colonel). Thus it was pre-ordained that a 
substantial majority of officers would be subjected to the 
organisation specific life events stressor perceived as requiring 
the greatest amount of readjustment. Accordingly Rahe's model 
should accommodate the characteristics of both the population 
under study and the organisational climate in which its members 
operate as mediators in the life events stressors-illness 
relationship.
The prediction that reported higher incidences of life 
events stressors would be associated with correspondingly higher 
levels of reports of psychophysiological response was not 
substantiated. Thus for the officers the report of 
psychophysiological response was not seen as a precursor to 
illness associated with life events stressors. The strong 
correlation between reports of psychophysiological response and 
illness (r = 0.70, jd = .001) suggested that officers 
experienced psychophysiological response in association with
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illness irrespective of degree of life events stressors. The 
results also provided further validation of Kobasa's instrument 
as an indicator of health.
An explanation of this pattern of results may be found 
in Mechanic's (1976) concept of illness behaviour. Social 
psychological variables, including group norms and ideology, 
which influence the degree to which individuals will admit to 
symptomatology or illness may apply to officers. As a group they 
may readily report symptoms associated with diagnosable illness 
that prompt a consultation with a medical practitioner, but 
postpone reporting psychophysiological response or deny 
interpreting these symptoms as precursors of illness. To report 
psychophysiological response in the face of life events stressors 
may be contrary to officer ideology.
An alternative explanation would suggest that the 
officers who have survived to reach middle-rank level are those 
who have successfully cultured a range of stressor resistance 
resources. Thus the report of a low incidence of symptoms 
commonly associated with reactions to stressors may be a 
reflection of an attribute distinctive to army officers of this 
seniority.
The expectation that hardiness and each of its three 
components mediated against the report of illness was fulfilled. 
Additionally, the mediating effect of hardiness was found to be 
greatest when reported life events stressors mounted. An 
explanation of the manner in which hardiness operated as a
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mediator can be seen in an adaptation of Kobasa's (1979b, p.9) 
illustration of the processes involved in an encounter with a 
typical life events stressor. In the present context the example 
is of an officer being posted to a different type of job in a new 
location.
Whether hardy or not, the officer will anticipate and 
experience the changes that will be consequences of the posting, 
such as learning to work with new superiors and subordinates, 
establishing his family in new accommodation in a new 
neighbourhood, and coping with the demands of a new job. The 
hardy officer will approach the necessary readjustments in his 
life with a clear sense of his values, goals and capabilities, 
and a belief in their importance (commitment to, rather than 
alienation from self); and a strong tendency towards active 
involvement with his environment (vigorousness rather than 
vegetativeness). Rather than passively acquiesce to the posting, 
the hardy officer involves himself actively in his new situation 
using his inner resources to make it his own. He maintains an 
unshakeable sense of meaningfulness of the posting in terms of 
his general career and life plans (meaningfulness rather than 
nihilism). The posting also represents a change which can be 
developmentally stimulating for his family. An internal (rather 
than external) locus of control allows the hardy officer to 
accept the posting with the recognition that although it may have 
been initiated at a higher level, the actual course it takes is 
dependent on how he handles it. Thus he is actively involved in 
the consequences of the posting rather than a passive victim of 
change. In contrast, the less hardy officer will react to his
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posting with less sense of personal resource, more acquiescence, 
greater meaninglessness and a conviction that the change has been 
determined externally with no possibility of control on his 
part. In this context it is understandable that the hardy 
officer will also tend to perceive the posting as a less 
significant life events stressor than would the less hardy 
officer.
In the present study all three components of hardiness 
had a mediating effect against illness. The component which 
contributed most to the mediating effect was commitment 
(R.2 = 0.10). Thus the officers who were less likely to report 
a history of illness were those who had the ability to believe in 
the truth, importance and interest value of what they were doing 
(cf. Maddi, 1967; Maddi, cited in Kobasa, 1982b). This ability 
is reflected in the tendency to involve themselves fully across 
the spectrum of life situations including family, career, 
interpersonal relationships and social institutions. 
Interestingly, hardiness was found to correlate with officers' 
work performance appraisals (r = 0.18, jd <.05). As well as 
mediating against illness, hardiness appeared to be positively 
associated with characteristics which contribute to success in a 
military career. The application of the hardiness concept to 
performance assessment and predictive instruments may be worthy 
of further study.
A limitation of the present study is that prospective 
interpretation has to be inferred as all data were collected at 
the same time. Although, as discussed previously, the
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prospective buffering effects of hardiness can be gauged from two 
studies (Kobasa et ai., 1981; Kobasa, Maddi & Khan, 1982) a
prospective replication of the current study is required to 
confirm that causal relationships hold for a population of army 
officers.
The prediction that fitness would be a significant 
buffer between life events stressors and illness across the total 
sample was not substantiated. These findings appeared contrary 
to popularly held beliefs regarding health and fitness and the 
bulk of literature on the benefits of exercise as a mediator 
against illness (cf. Paffenbarger & Hale, 1975; Epstein et al., 
1976; Paffenbarger et al., 1978; Everett, 1979; O'Connell &
Price, 1982) .
Several possible explanations for the findings emerge. 
Firstly, the result may be an artefact of the methodology. The 
study was a retrospective one in which all measurements were 
taken at a single time. There is a possibility of inaccuracies 
in the recall of occurrences of illness in the previous 12 
months. However it is contended that the officers in the study 
were more aware than most of the occurrence and severity of 
personal illness. They are subjected routinely to annual medical 
examinations; each is assigned an employment category on the 
basis of medical classification; and such matters as promotion 
and employment prospects are affected by this classification. 
Additionally, Kobasa (1982b) cited studies showing agreement 
between self-report of illness and physicians diagnoses ranging 
from 82% to 93% with a mean of 89%. The question of the
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relationship between the current level of physical fitness and 
history of illness is more vexed. It may be argued that those 
officers who have experienced illness in the recent past have, 
either on their own initiative or in response to a medical 
practitioner's prescription, engaged actively in exercise in 
order to raise their level of fitness as part of their 
recuperative regimen and/or to provide a buffer against the 
possible future onset of illness.
Alternatively it may be argued that those officers who 
maintained a high level of fitness were more sensitive to 
fluctuations in body functioning and suffered more disruption to 
their health regimens by dysfunction. Hence they were more 
likely to be aware of, seek treatment for and thus report a 
history of illness. For the less fit group minor ailments would 
assume less significance than for the fit group. As the distress 
of illness assumed less importance, there may have been greater 
denial of the existence of dysfunction, or its presence may have 
gone undetected for a longer period. As a consequence the degree 
of illness reported by the less fit group may have been 
underestimated .
A third explanation may stem from the belief that only 
exercise over a long period of time mediates against illness. 
Paffenbarger et al., (1978) found that those adult males who have 
maintained a physically active life since childhood showed 
significantly more benefit from current exercise than those who 
have only commenced exercise as adults. In this regard there was 
homogeneity in the officer group: all had a record over a
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considerable number of years of participating in strenuous 
physical activity and of routinely contesting Army PTT. The 
fitness regimens followed in their years as young officers may 
have developed predispositions which buffered against the effects 
of life events stressors, irrespective of the level of fitness 
maintained in later life.
A fourth possible explanation may lie in the role 
fitness played in the officers' health regimens. In a study of 
842 adults Harris and Guten (1979) found that the most prevalent 
form of health protective behaviour was concerned with nutrition, 
food and eating conditions (71% of the sample), followed in order 
by sleep, rest and relaxation (46%); exercising, physical 
activity and physical recreation (36%); and contact with the 
health system (19%). If officers attached similar importance to 
fitness in their health-protective behaviour, it is expected that 
there would have been a consequential diminution in the role of 
fitness as a buffer against illness.
Although fitness was found not to mediate against 
illness across the total sample, those officers who were low on 
both hardiness and fitness were significantly more likely to 
report a history of illness than those high on either one or both 
variables. Apparently in the group of officers who were less 
hardy, a higher level of fitness compensated for the lack of 
hardiness in buffering against illness. As the effects of 
hardiness as a mediator against illness appeared to increase as 
life events stressors mounted, there would seem to be merit in 
officers maintaining a reasonable level of fitness to minimize 
susceptibility to illness associated with lack of hardiness.
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The results in the present study did not accord with 
the findings in either of the similar studies reported by Kobasa 
(1982a) , and Kobasa, Maddi and Puccetti (1982). The current 
results, based on a more rigorous measure of physical fitness, 
suggested the role of fitness as a buffer against illness was not 
as universal for the officer group as for the executive group. 
However a relationship was reported which was not apparent in 
the sample of lawyers.
The current study has provided support for claims that 
hardiness buffers against illness and suggested that those army 
officers who are low on both hardiness and fitness are more 
susceptible to reporting a history of illness. A prospective 
replication of the study is required as the next stage of 
research in order to confirm these findings and attribute 
causality in relationships.
As predicted, personality hardiness and physical
fitness were unrelated (r^ = -0.06). These findings are 
consistent with those of Kobasa, Maddi and Puccetti (1982). Some
hardy officers apparently include the maintenance of a reasonable
level of fitness as part of their regimens but clearly there are
others who do not accept this course.
The Army PTT is currently used as a method of assessing 
the level of fitness maintained by officers. The results of the 
present study raised doubts regarding the validity of this method 
of assessment. Although PTT results correlated positively with a 
physiological measure of fitness, VO2 max, (n. = 75,
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= 18.63, df = 9, p <.05) a proportion of the group was
misclassified. Even if some allowance is made for variations in
skill on individual test items, there would still appear to be a
reasonable number of officers who achieved 'superior' results on
PTT despite having lower levels of physical fitness in comparison
with both their peers and the population at large. There were
6.67% of the officers in the bottom 25% on VO2 max scores who 
obtained 'A' level passes and a further 9.33% who obtained 'B‘
level passes. A total of 18.67% of officers in the bottom 50% of
the sample on VO2 max scores achieved 'A' level passes.
These results suggested some less fit officers may have 
subjected themselves to undue strain and thereby placed 
themselves unnecessarily at risk physically in order to achieve 
higher level PTT results. A review of the current PTT policies 
would appear prudent, with particular emphasis being directed 
towards the identification, monitoring and, if necessary, the 
protection of officers in the 'at risk' categories.
Tnis study has confirmed both the utility of 
personality hardiness as a mediator against illness and its 
independence from physical fitness and demographic variables. 
Additionally, the contributions made to the life events 
stressors-illness relationship by the characteristics of the 
population under study and the organisational climate in which 
its members operate were highlighted.
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If, as Kobasa (1979a) contends, hardiness is a 
personality style that is learned, there appears to be scope for 
studies which seek to isolate learning experiences and 
organisational structures which will develop, promote and sustain 
hardiness. The incorporation of the hardiness concept into 
organisational theory would be a positive step towards mediating 
against the effects of inevitable life events stressors. For 
example, an organisation could assist its executives buffer 
against illness by adopting policies which foster a sense of 
purpose and active involvement (commitment rather than 
alientation); a quest for novelty and challenge (rather than 
familiarity and security); and a feeling that the executives 
have the power to exercise control over their own lives (rather 
than being controlled externally).
The notion of fostering personality hardiness as a 
buffer against life events stressors flies in the face of widely 
held beliefs regarding the management of the effects of 
stressors. Many of these beliefs are based on the premises that 
illness is the inevitable consequence of exposure to these 
stressors; these stressors must be avoided or at least minimized; 
and rest and relaxation are primary life goals. The present 
study calls these beliefs into question. The incidence of 
illness associated with life events stressors is small; stressors 
can be encountered successfully, and moderators can be 
developed to offset the effects of the stressors.
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Appendix A:
Letter to Subject Pool 
(Subject's Name)
The Chief of Personnel has approved a survey to 
investigate the level of physical fitness of officers serving in 
the Canberra region, the incidence of recent illness in the group 
and their opinions and attitudes to various health and social 
issues. The study will provide data which will enable the staff 
to review current policies on physical fitness and health care. 
The project officer is (researcher's name).
You are one of 130 officers selected randomly and 
invited to participate in the survey. Participation is both 
voluntary and anonymous: identifying data will not be recorded
on survey material.
The survey comprises two phases:
a. the completion of the enclosed questionnaire; and
b. a physical fitness assessment in which your heart rate 
will be monitored while you pedal a cycle ergometer. 
This assessment will take approximately eleven minutes 
and be conducted at JSHC. It is recommended PT gear be 
worn for the assessment.
Should you agree to participate in the study please 
bring your completed questionnaires to JSHC when you attend for
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your fitness assessment. An appointment for this assessment 
should be made with (the researcher) on (telephone number).
If you have medical restrictions which preclude your 
participation in the physical fitness assessment, please contact 
(the researcher) for instructions regarding the disposal of your 
completed questionnaire.
Thank you for your co-operation.
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Appendix B:
Modification of the Life Events Inventory
Table B-l
The Life Events Inventory
Life change
__________________ Event_______________________________scalings
HEALTH (Men and Women)
1. You had a minor illness or injury like one 
needing a visit to a doctor or a couple of
days off work. 2
2. You had a serious illness, injury or operation 
needing hospitalization or a month or more off
work. 16
3. A close relative had a serious illness (from
which they did not die). 9
(Women Only)
4. You are pregnant (with a wanted pregnancy). 26
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Event
5. You are pregnant (with an unwanted pregnancy).
6. You had a stillbirth.
7. You had an abortion or miscarriage.
8. You had a baby.
9. Your change of life (menopause) began.
10. You adopted a child.
(Men Only)
11. Your wife had a child or you adopted a child. 
BEREAVEMENT (Men and Women)
12. Your wife/husband died.
13. A child of yours died.
14. A close family member died (eg. parent, 
brother, etcj.
15. A close family friend or relative died 
(e.g., aunt, uncle, grandmother, cousin, etc.) .
Life change 
sealings
29
22
13
47
18
47
41
79
57
27
12
78
Life change
Event scalings
FAMILY AND SOCIAL (if you are or were married)
16. You married. 59
17. There has been increasing serious arguments
with your wife/husband. 25
13. There has been a marked improvement in the way
you and your wife/husband are getting on. 18
19. You have been separated from your husband/wife 
for more than a month because of marital
difficulties. 29
20. You have been separated from your wife/husband 
for more than a month (for reasons other
than marital difficulties). 15
21. You have got back together again after a
separation due to marital difficulties. 25
22. You began an extramarital affair. 28
23. Your wife/husband began an extramarital affair. 28
24. You have been divorced. 62
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Life change
Event sea lings
(If you have or had children)
25. A child of yours became engaged. 6
26. A child of yours married with your approval. 10
27. A child of yours married without your
approval. 16
28. A child of yours left home for reasons other
than marriage. 14
29. A child of yours entered the armed services. 10
(if you are single)
30. You became engaged or began a "steady"
relationship. 17
31. You broke off your engagement. 21
32. You broke off a "steady" relationship. 18
33. You had increasing arguments or difficulties
with your fiance or steady friend. 13
FRIENDS AND RELATIVES
34. a new person came to live in your household
(apart from a new baby). 20
Event
Life change 
scalings
35. There has been a marked improvement in the 
way you get on with someone close to you
(excluding husband and wife). 10
36. You have been separated from someone important
to you (other than close family members). 13
37. There has been serious increase in arguments
or problems with someone who lives at home 
(excluding husband or wife). 16
38. There has been serious problems with a close 
friend, neighbour or relative not living at
home. B
EDUCATION
39. You started a course (ie. University, Tech.
College, Business College, apprenticeship
or other occupational training course). 16
40. You changed to a different course. 11
41. You completed your training program. 27
42. You dropped out of your training program. 22
43. You studied for, or did, important exams. 13
44. You failed an important exam. 18
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Event
WORK
45. You have been unemployed and seeking work 
for a month or more.
46. Your own business failed.
47. You were sacked.
48. You retired.
49. You were downgraded or demoted at work.
5d. You were promoted.
51. You began to have trouble or disagreements 
with your boss, supervisor or fellow workers.
52. You had a big change in the hours you worked.
53. You had a big change in the people, duties 
or responsibilities in your work.
54. You started in a completely different type 
of job.
Life change 
scalings
22
44
34
53
18
18
9
16
17
24
55. You had holidays for a week or more. 5
Event Life change sealings
MOVING HOUSE
56. You moved to Sydney from overseas. 48
57. You moved to Sydney from elsewhere in
Australia. 26
58. You moved house in Sydney. 11
FINANCIAL AND LEGAL
59. You had moderate financial difficulties. 10
60. You had a major financial crisis. 37
61. You are much better off financially. 23
62. You were involved in a traffic accident that 
carried serious risk to the health or life
of yourself or others. 22
63. You had minor difficulties with the police or
the authorities [which has not required a court 
appearance (eg. speeding fine, etc.)]. 2
64. You had more important problems with the police 
or the authorities (leading to a court
appearance). 15
65. You had a jail sentence or were in prison. 72
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Event
Life change 
scalings
66. You were involved in a civil law suit
(eg. divorce, debt, custody, etc.). 21
67. Something you valued or cared for greatly
was stolen or lost. 5
(from Tennant and Andrews, 1976, pp. 30-32).
Deletions
The following female specific items were deleted from 
the inventory: Items 4,5,6,7,8,9 & 10.
Items 39, 40, 41, 45, 46, 48, 49, 53 & 65 were deleted 
as they were inappropriate to the study's population.
Amendments
Gender specific instructions were amended to reflect 
the male population of study.
Items 56, 57 & 58 were amended from 'Sydney' to 'ACT 
region' to reflect the geographical location of the study's 
population.
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Items 42, 44, 47, 51, 54, 55, 62, 63 & 64 were amended 
to reflect population specific terminology and/or circumstances. 
Similarly the category 'Moving House' was amended to 
'Accommodation'.
Additions
The following 21 items were chosen for inclusion in the
inventory:
Health
1. You were medically downgraded.
2. You failed your Physical Training Tests.
Family and Social
1. Your wife commenced paid employment.
2. A child of yours was forced to change schools.
3. A child of yours experienced significant 
difficulty at school.
Education
1. You started a part-time course at a civilian 
institution.
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2. You were a full-time student (eg. a Staff College, 
Long Term Civil Schooling, etc.).
3. You attended a demanding career course (excluding 
Long Term Schooling).
Work
1. You have been seriously seeking civilian 
employment.
2. You received a poor Confidential Report (PR 
19) .2
3. You submitted your resignation.
4. You were passed over for promotion.
5. Your work performance was significantly impaired 
by lack of resources (staff, funds, equipment, 
etc.).
6. You were required to make frequent work related 
trips of short duration (average of two trips per 
month as minimum).
2 . Annual performance appraisal by superior 
officer(s).
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7. You were reposted.
8. You held a demanding extra-regimental 
appointment.
9. You held a significant honorary appointment in the 
community (e.g., school board, 
youth/sporting/social/service club or 
association).
Accommodation
1. You moved from your own home into rented (MQ, TRA 
etc.) accommodation.
2. You bought your own home.
3. You made a major extension to your dwelling.
Financial and Legal
1. A close relative had problems with the law.
Determination of Life Change Scalings
The 21 population specific items selected for addition 
to the inventory were included in a questionnaire together with 
the following instructions employed by Holmes and Rahe (1967, 
p. 213):
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Social readjustment includes the amount and duration of 
change in one's accustomed pattern of life resulting 
from various life events. As defined, social 
readjustment measures the intensity and length of time 
necessary to accommodate to a life event, regardless 
of the desirability of this event.
You are asked to rate a series of life events as to 
their relative degrees of necessary readjustment. In 
scoring, use all of your experience in arriving at 
your answer. This means personal experience where it 
applies as well as what you have learned to be the case 
for others. Some persons accommodate to change more 
readily than others; some persons adjust with 
particular ease or difficulty to only certain events. 
Therefore, strive to give your opinion of the average 
degree of readjustment necessary for each event rather 
than the extreme.
The mechanics of rating are these: Event 1, Marriage,
has been given an arbitrary value of 500. As you 
complete each of the remaining events think to 
yourself, "Is this event indicative of more or less 
readjustment than marriage?" "Would the readjustment 
take longer or shorter to accomplish?" If you decide 
the readjustment is more intense and protracted, then 
choose a proportionately larger number and place it 
on the line directly opposite the event in the column 
marked "VALUES". If you decide the event represents 
less and shorter readjustment than marriage then
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indicate how much less by placing a proportionately 
smaller number on the opposite line. (if an event 
requires intense readjustment over a short time span, 
it may approximate in value an event requiring less 
intense readjustment over a long period of time). If 
the event is equal in social readjustment to marriage, 
record the number 500 opposite the event.
A random sample of 200 male, middle-ranking army 
officers, stratified for age, rank and work location was selected 
as the subject pool for the study to determine the life change 
scalings for the additional inventory items. These 200 officers 
were drawn from the same population as the 130 officers in the 
subject pool for the principal study, but were exclusive of this 
group.
A copy of the questionnaire, a pre-addressed return 
envelope and the following letter from the researcher soliciting 
co-operation in the study were mailed to each officer at his work 
location recorded in a departmental telephone directory:
I am conducting a survey to investigate the level of 
physical fitness of officers serving in the Canberra 
region, the incidence of recent illness in the group 
and their opinions and attitudes to various health and 
social issues. The study will provide data which will 
assist the staff to review current policies on physical 
fitness and health care. The survey has been approved 
by the Chief of Personnel.
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Part of the survey involves recording the views of a 
sample of officers regarding the effects of changes in 
their patterns of life. To assist in the collection of 
these data I would appreciate your completing the 
enclosed questionnaire and returning it in the envelope 
provided by (date).
Thank you for your co-operation.
Completed questionnaires were returned by 125 officers. 
Eighteen questionnaires were returned to sender undelivered.
The life change scaling for each event was determined 
pro rata, on the basis of the ratio between the arbitrary value 
assigned to the index item (marriage) in the questionnaire, and 
the same item's scaling provided by Tennant and Andrews (1976), 
ie. 500 : 59. The results of the respondents' ratings and the 
calculation of life change scalings are in Table B-2.
Table B-2
Calculation of Life Change Scalings (fsf=125)
Responses Life
_____________________ change
Event n Sum Mean scalings
1. You were medically 
downgraded. 114 35111 308.0 36
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Responses Life
_________________ changeEvent n_ Sum Mean scalings
2. You failed your physical
training tests. 116 28738 247.7 29
3. Your wife commenced paid
employment. 122 28630 234.7 28
4. A child of yours was forced to
change schools. ' 122 40180 329.3 39
5. You have been seriously
seeking civilian employment. 118 47235 400.3 47
6. You received a poor
Confidential Report (PR19). 118 44575 377.8 45
7. You submitted your
resignation. 115 54080 470.3 55
8. You were passed over for
promotion. 115 54915 477.5 56
9. You were reposted. 122 39525 324.0 38
10. You moved from your own home 
into rented (MQ, TRA, etc.)
accommodation. 120 39445 328.7 39
11. You bought your own home. 120 40360 336.3 40
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Responses Life
____ _______________ changeEvent n_ Sum Mean scalings
12. You started a part-time course 
of study at a civilian
institution. 118 26915 228.1 27
13. You were a full-time student 
(e.g., a Staff College, Long
Term Civil Schooling etc.). 119 33290 279.8 33
14. You attended a demanding 
career course (excluding Long
Term Schooling). 119 37575 315.8 37
15. A child of yours experienced 
significant difficulties at
school. 121 50255 415.3 49
16. Your work performance was 
significantly impaired by lack 
of resources (staff, funds,
equipment etc.). 121 40060 331.1 39
v17. You were required to make 
frequent work related trips of 
short duration (average of two
trips per month as minimum). 123 24551 199.6 24
18. You held a demanding extra- 
regimental appointment. 119 30281 254.5 30
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Responses Life
____________________  change
Event n_ Sum Mean scalings
19. You held a significant 
honorary appointment in the 
community (e.g., school board, 
youth/ sporting/social/service
club or association). 118 25966 220.1 26
20. You made a major extension to
your dwelling. 115 26060 226.6 27
21. A close relative had problems
with the law. 115 37820 328.9 39
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Appendix C: 
Life Events 
Life Change
Inventory and 
Scalings
LIFE EVENTS SURVEY
Below is a list of events which may occur in an officer's 
life. In the box provided please enter the number 1 if you 
experienced the event in the past twelve months. If you did 
not experience the event in the past twelve months please leave 
the box blank.
Li f e 
change
HEALTH scalings
1. You had a minor illness or injury like one
needing a visit to a doctor or a couple of ___
days off work. I 1 2
2. You had a serious illness, injury or 
operation needing hospitalization or a
month or more off work. I I  16
3 . You were medically downgraded. 36
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Li f e
change
scalings
4 . A close relative or friend had a serious
illness (from which they did not die). I i 9
5. Your wife had a child or you adopted a
child. 41
6 . You failed your Physical Training Tests. 29
BEREAVEMENT
7. Your wife died. □ 79
8. A child o£ yours died □ 57
9* A close family member died (e.g., parent,
brother, sister etc.). □ 27
A close family friend or relative died 
(e.g., aunt, uncle, grandparent, cousin, 
etc.) . □ 12
FAMILY AND SOCIAL
(if you are or were married please answer questions 11-20)
11 . □You married. 59
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Li f e
change
scalings
12. There has been increasing serious arguments
with your wife. L_J 25
13. There has been a marked improvement in the
way you and your wife are getting on. 1 I 18
14. You have been separated from your wife for 
more than a month because of marital
difficulties. ] 29
15. You have been separated from your wife for 
more than a month (for reasons other than 
marital difficulties - e.g., course,
unaccompanied posting etc.). I I 15
16. You have got back together again after a
separation due to marital difficulties. 1. 1 25
17. You began an extra-marital affair. i___1 28
18. Your wife began an extra-marital affair. 1 28
19. Your wife commenced paid employment. 1. 1 28
20. You have been divorced. 1 1 62
(if you have or had children please answer 
questions 21 to 27).
96
Li f e
change
scalings
21 .
2 2 .
23 .
24.
25.
26.
27.
28.
29.
A child of yours was forced to change 
schools. 39
A child of yours experienced significant 
difficulties at school. 49
A child of yours became engaged. 6
A child of yours married with your 
approval. 10
A child of yours married without your 
approval. 16
A child of yours left home for reasons 
other than marriage. 14
A child of yours enlisted in the armed 
services. 10
(If you are single please answer questions 
28-31)
You became engaged or began a ' steady' 
relationship. 17
You broke off your engagement. 21
30. You broke off a 'steady' relationship. 18
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31. You had increasing arguments or
difficulties with your fiancee or steady 
friend.
FRIENDS AND RELATIVES
32. A new person came to live in your household 
(apart from a new baby).
33. There has been a marked improvement in the 
way you get on with someone close to you 
(excluding wife).
34. You have been separated from someone 
important to you (other than close family 
members).
35. There has been serious increase in
arguments or problems with someone who 
lives at home (excluding wife).
36. There have been serious problems with a 
close friend, neighbour or relative not 
living at home.
EDUCATION
You started a part-time course of study at □
Li f e 
change 
sealings
13
20
10
13
16
a civilian institution. 27
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3 8 .
39.
40.
41.
42.
WORK
43.
44.
45.
46.
You were a full-time student (e.g., a Staff 
College, Long Term Civil Schooling etc.).
You attended a demanding career course 
(excluding Long Term Schooling).
You dropped out of a course (civilian or 
military).
You studied for, or did, important 
examinations.
You failed an important examination or 
course.
You have been seriously seeking civilian 
employment.
You received a poor Confidential Report 
(PR19).
You were 'sacked' from a posting.
You submitted your resignation □
□
Li f e 
change 
sealings
33
37
22
13
18
47
45
34
55
47. You were passed over for promotion. 56
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Li f e 
change 
sealings
48. You were promoted. 1 I 18
49. You began to have trouble or disagreements
with your superior officers or peers. 1 I 9
50. Your work performance was significantly 
impaired by lack of resources (staff,
funds, equipment etc.). L - 1 39
51. You had a big change in the hours you
worked. 1 1 16
52. You were required to make frequent work 
related trips of short duration (average of
two trips per month as minimum). 1 1 24
53. You were reposted. 1 1 38
54. You held a demanding extra-regimental
appointment. 1 „, 1 30
55. You moved from a regimental environment to
an office environment, t I 24
56. You held a significant honorary appointment 
in the community (e.g., school board, 
youth/sporting/ social/service club or
association). 1 1 26
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Li f e
changescalings
57. You took leave/furlough for a week or nmore. I-- 1 5
ACCOMMODATION
58. You moved to the ACT region from overseas. L..1 48
59. You moved to the ACT region from elsewhere ___nin Australia. I-- I 26
60. You moved house in the ACT region. [___I H
61. You moved from your own home into rented ___
(MQ, TRA etc.) accommodation. 1--1 39
n62. You bought your own home. ‘---» 40
63. You made a major extension to your
dwelling. 27
FINANCIAL AND LEGAL
64. You had moderate financial difficulties. 1 1 10
65. You had a major financial crisis. C. 1 37
66. You are much better off financially. 1 I 23
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Li f e 
change 
sealings
67. You were involved in an accident that 
carried serious risk to the health or life
of yourself or others. L . -1 22
68. You had minor difficulties with police or
military authorities [which have not 
involved a civil court or court martial (e.g., 
speeding fine, reprimand by superior ___
officer etc.)]. L -1 2
69. You had more important problems with the 
police or military authorities (leading to
a court appearance or court martial). I 1 15
70. A close relative had problems with the
1 aw. 1— ..J 3 9
71. You were involved in a civil law suit (e.g.,
divorce, debt, custody etc.). 1 1 21
72. Something you valued or cared for greatly
was stolen or lost. 1 1 5
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Appendix D:
Seriousness of Illness Rating Scale
The rank order and seriousness of illness scales for 
the 126 common disease items are in Table D-l.
Table D-l
Rank Order and Seriousness of Illness Scales 
for Disease Items
Rank Disease Seriousness
Order Item Scaling
1 Dandruff 21
2 Warts 32
3 Cold sore, canker sore 43
4 Corns 46
5 Hiccups 48
6 Bad breath 49
7 Stye 59
8 Common cold 62
9 Farsightedness 72
10 Nosebleed 73
11 Sore throat 74
12 Nearsightedness 75
13 Sunburn 80
14 Constipation 81
15 Astigmatism 83
16
17
18
19
20
21
22
23
24
25
26
2 7
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
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Laryngitis 84
Ringworm 85
Headache 88
Scabies 89
Boil s 96
Heartburn 98
Acne 103
Abscessed tooth 108
Colourblindness 109
Tonsillitis 117
Diarrhoea 118
Carbuncle 122
Chicken pox 134
Menopause 140
Mumps 148
Dizzines s 149
Sinus infection 150
Bed sores 153
Increased menstrual flow 154
Fainting 155
Measles 159
Painful menstruation 163
Infection of the middle ear 164
Varicose veins 173
Psoriasis 174
No menstrual period 175
Haemorrhoids 177
Hay fever 185
Low blood pressure 189
Eczema 204
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
104
Drug allergy 206
Bronchitis 210
Hyperventilation 211
Shingles 212
Mononucleosis 216
Infected eye 220
Bursitis 222
Whooping cough 230
Lumbago 231
Fibroids of the uterus 234
Migraine 242
Hernia 244
Frostbite 263
Goitre 283
Abortion 284
Ovarian cyst 288
Heatstroke 293
Gonorrhea 296
Irregular heart beats 302
Overweight 309
Anaemia 312
Anxiety reaction 315
Gout 322
Snake bite 324
Appendicitis 337
Pneumonia 338
Depression 344
Frigidity 347
Burns 348
Kidney infection 374
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77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
99
99
100
101
102
103
104
105
105
Inability for sexual intercourse 382
Hyperthyroid 393
Asthma 413
Glaucoma 426
Sexual deviation 446
Gallstones 454
Arthritis 468
Starvation 473
Syphilis 474
Accidental poisoning 480
Slipped disc 487
Hepatitis 488
Kidney stones 499
Peptic ulcer 500
Pancreatitis 514
High blood pressure 520
Smallpox 530
Deafness 533
Collapsed lung 536
Shark bite 545
Epilepsy 582
Chest pain 609
Nervous breakdown 610
Diabetes 621
Blood clot in blood vessels 631
Hardening of the arteries 635
Emphysema 636
T.B. 645
Alcoholism 688
Drug addiction 722
106
106 Coma 725
107 Cirrhosis of the liver 733
108 Parkinson's disease 734
109 Blindness 737
110 Mental retardation 745
111 Blood clot in the lung 753
112 Manic depressive psychosis 766
113 Stroke 774
114 Schizophrenia 776
115 Muscular dystrophy 785
116 Congenital heart defects 794
117 Tumor in the spinal cord 800
118 Cerebral palsy 805
119 Heart failure 824
120 Heart attack 855
121 Brain infection 872
122 Multiple sclerosis 875
123 Bleeding in brain 913
124 Uremia 963
125 Cancer 1020
126 Leukaemia 1080
On the advice of senior Army Medical officers the 
following items were deleted from the scale because of their lack 
of appropriateness for the study's population:
1. ^Colourblindness (24).
2 . Menopause (29).
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3 .
4.
5.
6 .
7 .
8 .
9 .
10.
11.
12 .
13.
14.
Increased menstrual flow (34).
Painful menstruation (37).
No menstrual period (41).
Fibroids of the uterus (55).
Abortion (60).
Ovarian cyst (61).
Snake bite (69).
Frigidity (73).
Starvation (83).
Shark bite (95).
Mental retardation (110).
Muscular dystrophy (113).
15. Cerebral palsy (118).
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Appendix E:
Instrument to Measure 
Psychophysiological Response
HEALTH SURVEY
Below is a list of complaints which occur commonly in the 
community. Please indicate the frequency with which you have 
experienced each one in the past twelve months by recording a 
number from 0 to 3 in the box provided. A zero indicates that 
you had the complaint not at all; a three means you had the 
complaint frequently in the past twelve months.
0 = Not at all
1 = A little
2 = Quite a bit
3 = Frequently
1. Heartburn, upset stomach or recurrent diarrhoea
2. Headaches
3. Loss of appetite
4. Dizzy spells
5. Nervousness
6. Shortness of breath
7. Trouble sleeping
□
□
□
□
□
□
□
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8 .
9 .
10 .
11.
12 .
13.
14.
15 .
16 .
Irregular heartbeats
Anxiety attacks
Inability to concentrate
Sweaty palms
□
□
□
□
Shaky hands
Stiffness in back of neck
Crying spells
Hyperventilation
Depression
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Appendix F: 
Hardiness Test
PERSONAL VIEWS SURVEY
Below are some items that you may agree or disagree with. 
Please indicate how you feel about each one by circling a number 
from 0 to 3 in the space provided. A zero indicates that you 
feel the item is not at all true; circling a three means that 
you feel the item is completely true.
As you will see, many of the items are worded very 
strongly. This is to help you decide the extent to which you 
agree or disagree.
Please read all the items carefully. Be sure to answer 
all on the basis of the way you feel now. Don't spend too much 
time on any one item.
0 = Not at all true
1 = A little true
2 = Quite a bit true
3 = Completely true
1. I often wake up eager to take up my~~life 0 1 2  3
where it left off the day before.
2. I like a lot of variety in my work. 0 1 2 3
3. Most of the time, my bosses or superiors • 0 1 2  3
will listen to what I have to say.
Ill
4. Planning ahead can help avoid most future 0 1 2
problems.
5. I usually feel that I can change what might 0 1 2
happen tomorrow/ by what I do today.
6. I feel uncomfortable if I have to make any 0 1 2
changes in my everyday schedule.
7. No matter how hard I try, my efforts will 0 1 2
accomplish nothing.
8. I find it difficult to imagine getting 0 1 2
excited about working.
9. No matter what you do, the "tried and true" 0 1 2
ways are always the best.
10. I feel that it's almost impossible to 0 1 2
change my spouse's mind about something.
11. Most people who work for a living are just 0 1 2
manipulated by their bosses.
12. New laws shouldn't be made if they hurt a 0 1 2
person's income.
When you marry and have children you have 
lost your freedom of choice.
3
3
3
3
3
3
3
3
3
13. 0 1 2  3
No matter how hard you work, you never 
really seem to reach your goals.
A person whose mind seldom changes can 
usually be depended on to have reliable 
judgement.
I believe most of what happens in life is 
just meant to happen.
It doesn't matter if you work hard at your 
job, since only the bosses profit by it 
anyway.
I don't like conversations when others are 
confused about what they mean to say.
Most of the time it just doesn't pay to try 
hard, since things never turn out right 
anyway.
The most exciting thing for me is my own 
fantasies.
I won't answer a person's questions until I 
am very clear as to what he is asking.
When I make plans I'm certain I can make
them work.
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23  .
2 4 .
25  .
2 6 .
2 7 .
2 8 .
2 9 .
3 0 .
3 1 .
I really look forward to my work.
It doesn’t bother me to step aside for a 
while from something I'm involved in, if 
I'm asked to do something else.
When I am at work performing a difficult 
task I know when I need to ask for help.
It's exciting for me to learn something 
about myself.
I enjoy being with people who are
unpredictable.
I find it's usually very hard to change a 
friend's mind about something.
Thinking of yourself as a free person just 
makes you feel frustrated and unhappy.
It bothers me when something unexpected 
interrupts my daily routine.
When I make a mistake, there's very little 
I can do to make things right again.
I feel no need to try my best at work, 
since it makes no difference anyway.
32. 0 1 2  3
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33 .
34.
35.
36.
37.
38.
39.
40.
41.
42.
I respect rules because they guide me. 0 1 2 3
One of the best ways to handle most 0 1 2 3
problems is just not to think about them.
I believe that most athletes are just born 0 1 2 3
good at sports.
I don't like things to be uncertain or 0 1 2 3
unpredictable.
People who do their best should get full 0 1 2 3
financial support from society.
Most of my life gets wasted doing things 0 1 2 3
that don't mean anything.
Lots of times I don't really know my own 0 1 2 3
mind.
I have no use for theories that are not 0 1 2 3
closely tied to the facts.
Ordinary work is just too boring to be 0 1 2 3
worth doing.
When other people get angry at me, it' s 0 1 2  3
usually for no good reason.
43. Changes in routine bother me. 0 1 2  3
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44. I find it hard to believe people who tell 0 1 2 3
me that the work they do is of value to
society.
45. I feel that if someone tries to hurt me, 0 1 2 3
there's usually not much I can do to try
and stop him.
46. Most days, life just isn't very exciting 0 1 2 3
for me.
47. I think people believe in individuality 0 1 2 3
only to impress others.
48. When I'm reprimanded at work, it usually 0 1 2 3
seems to be unjustified.
49. I want to be sure someone will take care of 0 1 2 3
me when I get old.
50. Politicians run our lives. 0 1 2 3
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Appendix G:
Measurement of Physical Fitness
Equipment
The following equipment was used in the measurement of 
physical fitness:
1. * 1Repco' HP5209 cycle ergometer with a load 
indicator to measure kilopond metres per minute 
(kpm/min). The cycle ergometer was calibrated to 
manufacturer's instructions.
2. 'Medtel' HS10 Cardiac Monitor.
3. 'Repco' Work Test Calculator HP5225.
4. Timing Clock.
Procedure
The testing sequence was based on the Royal Australian 
Air Force (RAAF) aerobic power assessment procedure. 
Comprehensive technical information is contained in Directorate- 
General Air Force Health Services (Undated). The testing 
procedure is summarized as follows:
1. Testing was conducted in an air conditioned room 
with temperature a constant 190C.
Subjects were requested to wear physical training 
gear .
The saddle height of the cycle was adjusted until, 
with the pedal shafts in the vertical position, 
the heel of the foot on the down pedal side rested 
on top of the pedal.
The cardiac monitor was attached to the subject in 
accordance with current RAAF practice.
The testing procedure was explained and the 
requirement to maintain the load indicator on the 
prescribed load was emphasised.
Each subject's age, weight and maximum test heart 
rate (MTHR) were recorded on an adaptation of the 
RAAF worksheet (see Appendix H). The MTHR is the 
age related safety limit accepted for submaximal 
fitness testing. Care was taken to ensure a 
subject's heart rate did not exceed his MTHR 
during testing. The range of MTHR is in Table G-l.
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Table G-l
Maximum Test Heart Rates
Maximum test heart rate 
Age [beats per minute (bpm)]
26-30 165
31-35 160
36-40 155
41-45 150
46-50 145
51-55 140
7• If a subject's resting heart rate was below 100 bpm the
test was commenced; if greater than 100 bpm the test was not 
commenced until the subject had remained at rest for an 
additional five minutes or until the heart rate fell below 
100 bpm.
8* After a subject was given a one minute warm up and
adjustment phase pedalling at 100 kpm/min, the timing clock was 
set and the subject instructed to pedal at an initial workload in 
accordance with Table G-2.
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Table G-2
Recommended Initial Workload
Workload
Category (kpm/min)
Inactive or over 40 years of age 300
Moderately active 450
Highly active 600
9. The examiner endeavoured to stabilize the subject's
heart rate within the optimal heart rate range for each workload 
(see Table G-3).
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Table G-3
Optimal Heart Rate Ranges for Workloads
Age Workload 1 Workload 2 Workload 3
30 105-120 125-140 145-160
31-35 104-118 124-136 143-155
36-40 103-116 120-134 138-150
41-45 102-114 118-130 135-145
46-50 101-112 116-126 130-140
51-55 100-110 115-124 126-135
Tine ' stable' heart rate for each workload was recorded on the 
worksheet. Stability was indicated by a 5 bpm or less difference 
between the heart rate at the end of the second and third minutes 
of each workload. If the difference exceeded 5 bpm, the subject 
was maintained at the same workload for an additional minute.
The 'stable' heart rate was the rate at the completion of the 
final minute for each workload.
When a stable heart rate was reached the workload was 
raised to a new level which was set relative to the stable heart 
rate and the suggested optimal heart rate ranges. Approximate 
workload increments based on 'stable' heart rates and optimal 
heart rates are in Table G-4.
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Table G-4
Workload Increments
Stable heart rate Increments (kpm/min)
Below optimal range 450 - 550
Within optimal range 250 - 350
Above optimal range 150 - 250
11. The above procedure was repeated at the conclusion of 
the second workload period.
12. When the testing was terminated at the completion of 
the third workload period the subject was instructed to pedal 
slowly for a further two minutes.
13. Heart rate continued to be monitored. When it fell 
below 110 bpm the subject was separated from the testing 
equipment.
14. Level of fitness was computed and recorded on the 
subject's worksheet. Each subject was debriefed in general terms 
regarding his assessment on the test.
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Computation of Maximum Oxygen Uptake
At the completion of the testing the three workloads 
and their corresponding steady state heart rates were transferred 
to the Heart rate-Workload graph on the subject's worksheet. A 
line of best fit was extended through the points to intercept the 
MTHR. The workload corresponding to the MTHR intercept point was 
recorded as the test workload.
The 'Repco' Work Test Calculator was used to compute
the predicted VO2 max for each subject. This calculator 
incorporates the principles of the nomogram developed by Astrand
(I960) and accommodates the parameters of workload, heart rate,
age, body weight and sex. On the outer, male scale the subject's
MTHR was aligned with the test workload measure; on the inner
scales the subject's age and body weight measures were aligned.
The VO2 max value indicated in the maximum oxygen uptake window 
of the calculator was recorded on the subject's worksheet.
Exemption from Fitness Testing
Subjects with medical contra-indications to fitness 
testing were identified by reference to their medical status at 
the time of testing. These subjects were exempted from this 
phase of the testing.
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Appendix H:Physical Fitness Assessment Worksheet
PHYSICAL FITN ESS ASSESSMENT WORKSHEET
Weight Max Test HR
FIRST WORKLOAD
Mins W orkload Heart Rate
1
2
3
SECOND WORKLOAD
Mins Workload Heart Rate
4
5
6
THIRD WORKLOAD
Mins Workload Heart Rate
7
8
9
UJ
<  130 
£
<  120 
I
I
I
. !
’/i 1 kp 1'/, 2kp 2 ’/i 3kp 3 V, 4kp
180 360 540 720 900 1080 1260 1440
Workload
kp
kpm /m in
T e s t  W o rk lo a d v n ?  May
